ODEV 4 LX [X3 .o
ODEV 3 - COZUMLER

Kapali sistem  : H,O (m=50kg)

[1k hal : P;=100kPa, T,=25°C
Ara hal : P,=P,=100kPa, V,=02m’
Son hal :P3:P2+Pyay,V3:V2 +)CAp
Kiitlenin korunumu m;=m,=mz;=m

1-2 P = sabit hal degigimi

k
2-3 AP ~ AV hal degisimi : P; — P, =—y2(V3 ~V,)
A
p

(a) Son haldeki basing

F ki, x
YU _py 42 2150 +%=350 kPa

p AP
Ug hal icin hacim ve 6zgiil hacimler:

T,=25°C ~ _ 3
) }Vl:vf,25°c_0'00]003m / kg

P3 =P2 +Pyay =P2+

P, = 150kPa
V, =mv; =50 x 0.001003= 0.05 m?
Vy=02m’
Vs=Vy+x A, =02+02x0.1=022m’
V3 :Q=%:0.0044 m3/ kg

m 50

350 kPa’de v~=0.0010 m’lkg ve Ve =10.5243 m’/kg diir. Dolayisiyla Ve <v3 <V, oldugundan su son halde
doymus swvi-buhar karigimi (1slak buhar) halindedir. Bu nedenle son haldeki sicaklik 350 kPa’ deki doyma
sicakligi olacaktir:

T3 == Td,350kPa == ]3888 OC

(son halde  kuruluk derecesi x;= 0.0065 ve wu;=  kJkg)
(b) Hal degisimi sirasinda yapilan is (W,3), asagidaki sekilde hesaplanir:

(P, +P;)
W13 =Wia+ W3 =P (Vo =V )+—2—32V;-7,)
= 150%(0.2 —0.05)+w(0.22 —02)=225+5=275k]
20
W13 =Ws 13+ Wgiser 13 =Ws.13
W3 =275k
P

Not: 2-3 hal degisimi i¢in hareketli simir isi asagidaki sekilde de bulunabilirdi:
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1 2 2
Ws.23=Wiamy pis),23 ¥ Wyay,23 = P2(V3 =V )+ Ek y(¥3=x3)

:150><(0.22—0.2)+%><100><(0.22 —0%)=3+2=5kJ

J Kapalisistem  : H,O (m=3kg)

flk hal : P;=200 kPa, x,;=0.0
Ara hal : P,=P,=200kPa, V,=0.060 m’
Son hal : P;=2P; =400kPa, V;=V, =0.06 m’
Kiitlenin korunumu m;=m;=mz=m 3
H,0
3 kg 1-2 P = sabit hal degisimi ) >
200 kPa 2-3 V= sabit hal degisimi

ol

(@)

()

(©)

Ilk ve son haldeki ozelikler asagidaki sekilde bulunur:

P; =200 kPa 3

x; Z0.0 } VI =V 1200 kPa = 0-001061 m>/ kg
up; = uf,200kpa =504.49 kJ/kg

Vi 0.
V3 _Vs _006 405 m3/ kg
m 3

P; =400 kPa

_ 3 _ 3
v; =0.02 ms/kg} vy =0.001084 m”/ kg, Vg 0.4625 m”/ kg

uyp =604.31kJ/kg, uyp =1949.3 kJ / kg,
Vr < v; <V, oldugundan dolayr su son halde doymus sivi-buhar karisimi (islak buhar) halindedir.

vy —V -
_V3TVr 0.02—-0.001084 0.041
vg —vy  0.4625-0.001084

mez=m3z—mg3=m—x3m=(1-x3)m=(1-0.041)x3=2.877 kg
Uz =up+x3upg =604.31+(0.041x1949.3)= 684.23 kJ / kg

X3

Su son halde doymus sivi-buhar karisimi halinde oldugundan, son haldeki sicaklik 400 kPa deki doyma
sicakligidir.

T3 = Td, 400 kPa — 143.63 °C

1-2 P= sabit hal degisimi W, 2 =P; (V> V)
2-3 V=sabit hal degisimi Wsa=10

W 1o =j]2PdV=P1 (Vy=Vi)=mP(vy—v;)=3x200(0.02—0.001)=11.4 kJ

2
Woi3 =Wy + W] =114 kJ

2
W13 =WS,]3 +Wdiger,]3 =114k

Enerjinin Korunumu (Termodinamigin 1. Yasasi)
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Q3 -W;3 =AU + AKE™ + APE™Y

O3 =m(uz—u;)+W3

013=3-(684.23 - 504.49) + 11.4 kJ = 550.6 kJ
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3) Herhangi bir hava kacag olmadigini kabul edersek, odadaki havayr kapali sistem olarak gézoniine alabiliriz.

5000 kJ/h
/ Kapalisistem  : Oda havasi
ODA [lk hal . T,=10°C, V, =140 m*
Sonhal : P,=P;=150kPa, V,=V,;=V=140 m’
4m x Sm x 7m
Kiitlenin korunumu m;=m;=m
B_uh%ar

1-2 V = sabit hal degisimi Wsi2=20

W 10,000 kJ/h

fe 012 = Ogiren = Oeakan = (10000~ 5000) = 5000 kJ/ h = 1.39 kW
%

Wis =W fan =—100W = —0.1 kW

Havanin kiitlesi

V=4x5x7 =140 m°>
Py 100140

CRT; 0.287x 283

=172.4 kg
Is
Wi =W W yiser =W

12 5,12 diger fan

Termodinamigin 1. Yasasi

Q)7 -W;5 = AU + AKE”0 4 APE”?

O ~Wipy=m(uy—-uy)

Ortalama sicaklikta ozgiil isilar sabit kabul edildiginde, uy [ /U = Cyoore (T2 [/ T} ) yazilabilir.
Q2 =Wiy=mey,(T,-1;)
Q;, ve W, sabit oldugundan,

O = Q]Z At ve Wiy = W]Z At yvazilabilir.

(O12=Wix)At=mcy, (T, -T;)
Oda sicakligindaki c,, degeri kullanilirsa (Tablo A-2a’dan c,, = 0.718 kJ/kg-K)

[(1.39)=(=0.1)] At =172.4 % 0.718 x (20— 10)

At=831s
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Kapali sistem . Silindir icerisindeki Azot (N,) ve Helyum (He)

Ilk hal . (Nz) P1’N2 =500 kPa, T1’N2: SOOC, V])Ng =1 m3
(He) Pl,He = 500 kPa, Tl,He: 250C, VI,He = 1 1'1'13
Son hal N2 Povo=Pope=P:, Dow=Trp=T:, Vone=2-Vone

(He) Pz,Hezpz,m:Pz, T2,He:T2,N2:T27 V2,He:2'V2,N2

N, ve He’nin kiitleleri asagidaki sekilde bulunur:

PV
my, =| L :_;ﬁyil__:477@g
2 | RTy N, 0.2968x353
PV, 1
mpge =| 2| 2 200X g0g kg
RTy ), 2.0769 %353

Termodinamigin 1. Yasast
07 -w? = AU + AKE™" + APE™"
AU =(4U )y, +(4U)y, =0
[ ey (75 —Tz)]N2 +lm ey, (T =)y, =0
4.77%0.743x(T) —80)+0.808x 3.1156 x (T, —25)=0
T,=57.2°C

Vitimair=(V)n2 + (Vi)ie = (Vo)no + (Vo)ue = 2 m°

mRT mRT
(V2)n, +(V2)He:[ 2} +( 2] =2
) N ) He

[4. 77 %0.2968 x 330.35] +(0.808 x 2.0769 % 330.35j _,

P, Py
P, = 510.6 kPa
4.77x0.2968 x 330.35 5
Vo )y, = —0.916
(V2)n, ( 510.6 j "

(Vs )pe =2—0.916 = 1.084 m*

Eger piston sabit olsaydi, N, ve He 'nin hacimleri sabit kalacakti. Bu durumda 1.Yasa dan yararlanarak sicaklik
yine T,=57.2 °C olarak bulunacakti. Ancak son haldeki basinglar asagidaki sekilde olacakti:

(P)ys = (MRT>/V:)xs = (4.77x0.2968x330.35)/1 = 467.69 kPa
(P = (MRT>/Vo) e = (0.808x2.0769x330.35)/1= 554.32 kPa



